160  XV. PHASE EQUILIBRIUM WITH MORE THAN ONE SUBSTANCE.
Ex. 2. Consider a saturated solution of salt in the presence of uxxdissolved salt. We have two phases with two components. If the temperature and pressure are given the strength of the solution will be completely determined,
Ex. 3. If the solution of the last example is also in equilibrium with vapour of the solvent, then if the temperature alone is given, the vapour pressure will be known and the state of each of the three phases completely determined.
156. Application to the themodynamic potentials of gas-mixtures. We may now give a more satisfactory discussion of the question treated in §. 122.V
We assume that if a liquid is in equilibrium with its vapour alone at temperature T and pressure p'} it will also be in equilibrium at temperature T with its vapour mixed with other gases, if the partial pressure of the vapour be p*.
Now in the first case the potential ^p of the liquid is equal to that of the vapour, and in the 'second case it is equal to the partial potential of the vapour in the mixture and a comparison of the equations of § 127
f,-»V+.(i-*)V
with the equations of § 151
k-li'w' + fi/'w"       (W'-B,   wrr-i-oO
shows   that   this   partial  potential   i*!   is  the   same  as   the  y   oi Chapter XII.
If the potential of the liquid were the same in both cases, w< should have the potential of the vapour exactly equal to its partia potential in the mixture at the same temperature T and partia pressure jpf.
This is not strictly the case, for if p" be the partial pressure c the remaining gases, the surface of the liquid is in the one cas subjected to the pressure p1 and in the other case to the toti pressure p* + jpff, and the expression for fp, viz.
fp ==M ~ Ts + pv
shows  that even if the liquid has  the  same  specific energy   ai entropy in the two cases, its potentials will differ by the amount j)fl But to  obtain some idea  of the percentage error commonly inti duced by neglecting this term we may take,  as an example, wai and its vapour at 100° C. Here the volume of the vapour is 1650 tin that of the liquid so that the percentage error is comparable w what would be introduced by an error of observation of 0.06 ] cent in the estimation of the partial pressures or temperature.e the same as before.
